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Signals delivered to B cells via CD4 0 can synergize with those provided 
by other B cell surface receptors to induce B cell proliferation and 
antibody class switching as well as modulate cytokine production and cell 
adhesion. Recently, it has been shown that the ligand for CD4 0 is a cell 
surface protein of approximately 3 9 kDa expressed by activated T cells, 
gp39. Here we report on the isolation and characterization of a cDNA 
clone encoding human gp3 9, a type II membrane protein with homology to TNF, 
and the construction and characterization of a soluble recombinant form of 
gp39. COS cell transf ectants expressing gp39 synergized with either 
anti-CD2 0 mAb or PMA to drive strong B cell proliferation and alone were 
able to drive B cells to proliferate weakly. In all cases the B cell 
proliferation induced by gp3 9 -expressing COS cells was reduced to 
background levels by the addition of soluble CD40 . Unlike 

gp3 9 -expressing COS cells, recombinant soluble gp39 was not mitogenic alone 
and required co-stimulation to drive B cell proliferation. These results 
suggest that B cells require a second signal besides gp39-CD40 to drive 
proliferation and that soluble gp39 alone in a non-membrane bound form is 
able to provide co-stimulatory signals to B cells. 
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Fusion proteins consisting of the extracellular region of murine B7 .1 
or B7 .2 and the Fc portion of murine IgG2a ( 37 -IgG) were evaluated for 
their ability to promote antitumor responses. Therapeutic administration of 

soluble 37 -IgG in mice with established txmors induced complete 
regression of the tumor and increased the survival of mice. In three 
models, MethA, P815, and MB49, mice with 7-day-old established tumors 

were cured with two to three treatment cycles of 37 -IgG, given twice a 
week. Even in mice with an established B16/F10 tumor (a poorly 
immunogenic melanoma) , therapeutic treatment with 37 -IgG alone slowed 

tumor growth and increased survival significantly. Still stronger 
antitumor activity was achieved when 37 -IgG was used as a vaccine 
adjuvant mixed with irradiated tumor cells. In 80% of mice with 7-day-old 
B16 tumors , tumors regressed completely, and mice survived for at least 
80 days. In all tumor models, 37 .1-IgG and 37 .2-IgG had similar 
antitumor activity. 37 -IgG-mediated tumor rejection was dependent on T 
cells, specifically CD8 cells, as demonstrated by the failure of 37 -IgG 
to induce tumor regression in severe combined immunodef icient or 
CD8 -depleted mice. In addition, mice that were cured of an established 

tumor were protected against a rechallenge with the same t\amor for at 
least 4 months, suggesting the generation of memory responses. 



Surprisingly, the antitumor activity of B7 -IgG was independent of 
IFN-gamma, as demonstrated by tiiinor rejection in IFN-gamma knockout mice. 
Our findings demonstrate the potent capacity of B7 -IgG to generate or 
enhance antitumor immune responses and suggest the clinical value of B7 
-IgG. 
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Tumor targeting with immunomodulatory molecules is an attractive 
strategy to enhance the host's antitumor response. Expression of CD80 ( B7 
-1) and CD86 ( B7 -2) costimulatory molecules in tumor cells has proven 
to be an efficient way to enhance their immunogenicity . Here, we studied 
the effects of tumor targeting with biotinylated recombinant soluble 

B7 -1- and B7 -2 immunoglobulin G molecules (bio- B7 -IgG) using a 
pretargeting approach based on the sequential use of a biotinylated 
antitumor monoclonal antibody and avidin. Mouse RMA T- lymphoma cells 
bearing either bio- B7 -1-IgG or bio- B7 -2 -IgG on their surface prime in 
vitro naive CD8+ CTLs, which are highly effective in adoptive 
immunotherapy, and induce therapeutic immunity when injected in tumor 
-bearing animals. In vivo targeting of established RMA tumors with bio- 
B7 -IgG either cures tiimor -bearing mice or significantly prolongs their 
survival. The antitumor response induced by targeted bio- B7 -IgG depends 
on both CD4+ and CD8+ T cells. Moreover, tumor targeting with bio- B7 
-IgG in vivo is critical for both expansion in lymphoid organs and 
mobilization into the tumor of tumor -specific CD8+ CTLs. When targeting 
is performed on poorly immunogenic TS/A mammary adenocarcinoma, only bio- 
B7 -1-IgG primes naive CTLs in vitro and cures or significantly prolongs 
the survival of tumor -bearing mice in vivo, confirming that the two 
costimulatory molecules are not redundant with this fumor . Altogether, 
these data suggest that tumor avidination and targeting with soluble bio- 
B7 -IgG niay represent a promising strategy to enhance the antitumor 
response in the host. 
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